SOUND INSULATION FOR ELECTRIC RELAY 


BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to electromechanical switches and, more 

particularly, to acoustically isolated relays. 
Description of the Prior Art 

[0002] Electric and electromagnetic relays are electromechanical switches 

operated by a flow of electricity in a circuit and controlling the flow of electricity in 
another circuit, such as a room heating circuit. Such relays basically comprise an 
electromagnet with a soft iron bar (namely the armature) held close to it. A movable 
contact is connected to the armature in such a way that the contact is held in its 
normal position by a spring. When the electromagnet is energized, it exerts a force on 
the armature that overcomes the pull of the spring and moves the contact from a 
normally open position to a closed position or vice versa. The change of state of the 
contact produces a "click" sound, which in certain applications, such as when the 
relay is used in a room thermostat, might be undesirable. 

[0003] According to applicant's knowledge, no one has heretofore addressed 

the problem of acoustically insulating an electric relay. 

SUMMARY OF THE INVENTION 

[0004] It is therefore an aim of the present invention to provide a solution to 

at least dampen the click sound produced by an electric relay when it switches from 
an open state to a closed state and vice versa. 

[0005] It is also an aim of the present invention to provide a method of 

acoustically insulating a relay. 

[0006] Therefore, in accordance with a general aspect of the present 

invention, there is provided a room thermostat comprising a circuit board, at least one 
electric relay mounted to the circuit board, a primary casing defining a chamber for 
housing the circuit board with said at least one electric relay mounted thereon, 
wherein said chamber is filled with a sound insulating material to dampen the noise 
generated by said at least one electric relay. 
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[0007] In accordance with a further general aspect of the present invention, 

there is provided a method for acoustically damping the click sound produced by an 
electromechanical switch comprising an electromagnet and an armature, the method 
comprising the steps of: disposing the electromagnet and the armature in a casing, 
and filling the casing with a sound insulating potting compound. 
[0008] In accordance with a still further general aspect of the present 

invention, there is provided an acoustically insulated electric unit comprising at least 
one electromechanical switch, a casing housing said electromechanical switch, said 
casing being filled with a sound insulation material such that said electromechanical 
switch be substantially completely embedded in said sound insulation material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Having thus generally described the nature of the invention, reference 

will now be made to the accompanying drawings, showing by way of illustration a 
preferred embodiment thereof, and in which: 

[00010] Fig. 1 is a perspective view of a room thermostat power unit 

comprising a casing housing two electric relays and a transformer mounted on a 
circuit board, the casing being filled with epoxy in accordance with a preferred 
embodiment of the present invention; 

[00011] Fig. 2a is a cross-sectional side view of the thermostat power unit 

shown in Fig. 1 ; 

[00012] Fig. 2b is an enlarged cross-sectional view illustrating how the ionized 

air produced by the electric relays is vented outside of the thermostat power unit 
casing; 

[00013] Figs. 3 and 4 illustrate a two-fold procedure for injecting the epoxy 

into the casing in accordance with a general characteristic of the present invention; 
and 

[00014] Fig. 5 is a schematic diagram of the components inside the relays 

shown in Fig. 1 . 


-2- 


DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[00015] Fig.l shows one possible application of the present invention for 

acoustically damping the "click" sound produced by an electromechanical switch, 
such as a relay, used in an electric heating system. 

[00016] More specifically, Fig. 1 shows a thermostat power unit 10 comprising 

a casing 12 including a base member 14 and a cover 16 (Fig.2). The base member 14 
and the cover 16 are preferably made of a plastic material and are adapted to be 
sealingly assembled together. The cover 16 is provided on an inner surface thereof 
with a peripheral ridge 17 for mating engagement with a corresponding groove 19 
defined in the upper or front face of the base member 14 about the cavity thereof. 
[00017] As shown in Fig. 2a, the base member 14 and the cover 16 cooperates 

to form a closed chamber 18 housing a circuit board 20 on which is mounted a pair of 
relays 22, a transformer 24 as well as other electric circuit components. The circuit 
board 20 is received in the base member 14 and supported therein by a shoulder 26 
and/or inwardly projecting pegs (not shown) provided on an inner surface of the base 
member 14. The transformer 24 and the relays 22 are provided on the side of the 
circuit board 20 which faces the bottom or rear surface 28 of the base member 14. 
[00018] As diagrammatically shown in Fig. 5, each relay 22 generally 

comprises an electromagnet 30, an armature 32, a spring 34 and a set of contacts 36 
housed within a casing 38. When the electromagnet 30 is energized, it exerts a force 
on the armature 32 that overcomes the biasing force of the spring 34, thereby moving 
the movable contact 36a to a closed position to permit current flow through the 
circuit. Each time the movable contact 36a moves from a closed position to an open 
position or vice versa, a clearly audible click sound is produced. 
[00019] It is herein proposed to dampen that sound by completely filling the 

chamber 1 8 with a sound insulating potting compound 40 such that the relays 22 be 
surrounded on all sides by the sound insulating potting compound 40. According to a 
preferred embodiment of the present invention, the relays 22 are embedded in an 
epoxy potting compound. It is understood that other sound insulating materials could 
be used as well. For instance, a urethane potting compound could be used. 


[00020] As shown in Fig. 3, the epoxy is first poured into the chamber 18 

through an opening 42 defined in one side of the base member 14. The chamber 18 is 
filled up to the level of a number of electric cables 44 extending from the circuit 
board 20 and projecting outwardly of the casing 12 via corresponding cable openings 
46 (Fig. 1) defined in the rear surface of the base member 14. A bar code sticker 49 
(Fig.l) can be applied over the side opening 42 after the epoxy potting is completed. 
[00021] After the. epoxy potting has cured, the casing 12 is then placed face 

down on a horizontal surface, and the rest of the chamber 18 is filled with epoxy 
through a second opening 50 defined in the bottom surface of the base member 14, as 
shown in Fig. 4. A sticker 52 (Fig. 1) is then preferably applied over the second 
opening 50. 

[00022] By so filling the chamber 18 of the casing 12 with epoxy, the relays 22 

become completely embedded in a solid block of epoxy which contributes to 
significantly dampen the propagation of the sound emitted from the relays 22. 
[00023] During operation, the relays 22 generate ionized air due to arc 

formation between the movable contact 36a and the stationary contact 36b. This 
phenomenon is known to reduce the service life of the relays 22. The present 
invention overcomes this problem while still providing for sound insulation of the 
relays 22 by providing a vent for discharging the ionized air outside of the casing 12. 
[00024] More specifically, as best shown in Figure 2b, the casing 38 of the 

relays 22 are preferably provided with a nipple 54 received in a corresponding recess 
56 defined in the bottom surface of the base member 14. The nipple 54 is provided 
with a small composite hole or vent 58 through which ionized air is expelled. The 
ionized air is vented to the outside through a passage 60 extending from the bottom 
of the recess 56 in the rear surface of the base member 14. The nipple 54 and the 
corresponding recess 56 guarantee proper axial alignment of the passage 60 with the 
vent 58. A washer 62 or silicon is provided about the nipple 54 to prevent plugging of 
the passage 60 and the vent 58 during the filling operation of the chamber 18. 
[00025] The filling of the chamber 18 with an epoxy potting compound is also 

advantageous in that it provides for a more uniform distribution of the temperature 
within the casing 12. Also, it provides for a more sturdy power unit construction. The 


electric components embedded in the epoxy are also protected against humidity. 
Furthermore, the epoxy acts as an electric insulator. 

[00026] The present invention provides an economic way of acoustically 

insulating an electric relay while still preventing premature wear of the relay due to 
ionized air and that without having to incur the costly expense of hermetically sealing 
the relay in a high- vacuum or pressurized insulating gas environment. 
[00027] The present invention could be applied to various products or systems 

incorporating an electromechanical switch which generates audible clicks. For 
instance it could be incorporated into a baseboard relay of an electric heating system. 
The epoxy could be poured directly into the casing of the baseboard relay in order to 
surround the relay operative components on all sides thereof. 

[00028] The embodiments of the invention described above are intended to be 

exemplary. Those skilled in the art will therefore appreciate that the forgoing 
description is illustrative only, and that various alternatives and modifications can be 
devised without departing from the spirit of the present invention. Accordingly, the 
present is intended to embrace all such alternatives, modifications and variances 
which fall within the scope of the appended claims 


